
T muto

EL 128 192 s 021 162

AUTVOR LIndsten, Carin
TT.T7,L Different Ways of Present_ g and Handling .3uhject

Matter: Science and Social studies, Grade 3. Reprint
from Department of Educational and Psychological
Research, School of Education, Mal-- Sweden, No.
188.

INSTITUTION School of Education, Malmo (Sweden). Dept. of
Educational and Psychological Research.

PUB DATE 75
NOTE 26p.; Small print in tables and graphs

EDRS PRICE ME-$0.83 BC-$2.Q6 Plus Postage.
DESCRI TORS *Educational Research; *Elementary Education;

Elementary School Science; *General Science;
Instruction; Instructional Materials; Science
Elocation; *Social Studies; Student Opinion; Teacher
Attitudes; *Teachialg Uethods

IDENTIFIERS Research Reports; *Sweden

ABSTRACT
Am inve tigation _of pup 1 and teacher preferences

concerning different ways of presenting subject matter in science and
social studies in Swedish public schools is discussed. The curriculum
used for these subjects was studied and an analysis made of a number
of books used. Responses of a questionnaire gauging pupil and teacher
preferences for types of classroom activities are presented and
discussed. An additional study is described which evaluated pupil and
teacher preferences concerning textbook illustrations. Results of
this study indicate a preference for large, clear pictures, where the
subject is presented realistically' both in color and form. The
overall conclusiot of the investigation was that to a large extent,
teachers and pupils agree on their preferences for the presentation
of subjec7t matter. (MH)

********** ******** ********** ********* * ********** **

Documents acquired by ERIC in lude many info mal.unpublished
* materials not Available from other sources. ERIC makes every effor
* to obtain the best copy available. Meverthelessc iteas of marginal
* reproducibility are often encountered and this affects the qualit-
* of the microfiche and ardcopy reproductions ERIC makes available
* via the ERIC Document Reproduction Service (EDRS).,SDRS is not
* responsible for the quality of the original document. Reproduction-
* supplied by gDRS are the best that can be made Imo the original.,



rTrint
from

Department of EducAti l and Psycholoi cal
Research
School of Education, Ma Tyo, Sweckit

No. 188

DIFFERENT WAYS OF PRESENTING AND
HANDLING SUBECT MATTER:
SCIENCE AND SOCIAL STUDIES GRADE 3

Carin Lindsten

2

In: Studia psycholo ica et paeda*ogica (Lund: C IC G1erupJ, 1975. Pp.

s OrpARTMENY oF IN,
EDOCA7 wELFARE
HATO:MAI. 1E01 ITLITE

FnupaioN

nMi7MENT HAS MEN r PRO.
C.P.IEE CXAC 1 L AS RECEIVED FROM
'HE 1EP50E j 0,40/ktv_ikEION

ri P)1,4TS C:P V. E,N OR cwirooNS
',`"Er-) DU tiO1 Ni.:(r-ss4r1ILY REPRE-

Pi( IAL NATIONAL INSEI (LITE DE
01...)(,, 'CP.1 PCSIT ION i POLIC,

_



SI.N1

I. Ohjectivc

ibirr prcsen iovestira
on pupil and wacher pyolcrence:i concerning tile

handling th,2 subject

give Iflctcacd irilarniation
ereot IA ay

yr in one of the jun;or sebOol genen: subjects, Science and

ci 1 b 1., Sweisb t, 11.' for tl-y bcct k "tIerohyylskunskan".
correstv.nkl mg t.0 the ,7ierman tern: 'llennatLunde".) Only grade 3 (4,e (.!--I0) hos

prcferen,es regarding choke of contelt hnve been treated ni an
earlier s'.init; Lindsten, 1969 dod thu,- ,ire not taken ug here again.

n ,jectire is to eiseover to what exl,:nt t,ie recommendations in the
Swedif:h comprehensive school's curriculum foc the teaching of Science and Social
Studies agree with !he findings of the pupil and teachei peeterences.

by the analysis of a number ef books in Seicue and Social S
irwcstigation anus at discouering to Ishat extait these vtisfy tbe rectu ireme
gupils and Ceachers.

2. Preparatory qudy

he

of the

In order to obtain informaticn on the liing of Science and Social SrUcies
the curricuhain was studied aid an anat,Ot made of a number of books lased in the
subject. Both these preparatory studks were later used in gauging the pupil and
teacher preferences. The preparator-y work mentioned is described below, followed
by a number of preparatory studies on which the illustration test included in the
investigation is based.

2.1 Study of the currIculum

In the present report the 1969 curriculum for the comprehensive school has been
studied regardmg the presentation and treatment of material in the subject Science
and Social Studies. This study gave the (ollowing result: The recommundatioris for
the teaching of this subject largcly agree with the general recommendations for
teaching in the comprehensive school,. Thus, for example, the general recommenda-
tions of the curriculum coincide with those of the present analysis with respect to
coordination between subjects, pupil participation arid indivtclualiZed teaching .
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Siitilary \'-'e find rio!omnIentlations on concryteness teaLliia and the div:sii
rorter'ai ioto a ha,ie couise and a supplior.ehtary ecanae.

; ?owe ve,-, in the leaching of general subjeco,, ct sllctt Cieiice and No,aai

Stuille.. is one, certain principk' of teaching have particular imporiance, even th)irah
they are also valid for moos: other teachitrt. Since, for example, human relations and
ethics are lncluded in the .ubject area, this accentuate the need for methods in the
schools that encourapc independent thoukni and canriour converrUng tile problems
ot life. The aralysii shows cl 'arty that the curriculum draws at tention to this point.

the position of Scion... Lnd Social Studies as 1.1 renerat suliject for tne
chi,dr_m in school, wleh fleir treat need for direct study and pupil '011omation, has

A ha iysis of a number of books used in Gcienco rind Sociat StUdAes

type iextboot:, have uulier been anafrsed witli regard to the materW they
present to the pupils. Frnm the number of ed itions sold it seems lri.ely that

about 80% of the pupils who in 1967 were in grade 3 used the books. In the present
analysis they have been studied with regard to content, text, illustrations and tasks
set tor the pupils,

'the books showed a wide variation in most of the analysed variables. In a later
disoussicm on pupil and teacher preferences the question of how far the presentation

the hooks agrees with the finttin on the pupil and teacher preferences is

considered.

2,3 Preparatory studies on whin the illustration test included in the inVestiatien is

based

An illustraflon test was to be included in the present inveotigation since it also
sought to discover which of the illustrations in the books were most highly valued
by the pupils and teachers. There was no suitable test available so one was
constructed. In this context a number of preparatory studies were carried out.

Expert opinions were gathered on pictures suitable for books on Science and
Social Studies, as it could be assumed that peore who had been working with or
were interested in children, pictures ard the subject could give examples of features
televar,r to this investigation. A pre-qudy was therefore devoted to listing the views
of expe . is and to analyzing the expert opinions. The 1, iews given express wishes on
special leatures of the pictures, method of production, pictures for a given purpose
plus special wide-range motifs. A number of children in the children's department of
a library gave their views on the pictures in the hooks. The instructions read "If you
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were to help me choose a picture of a broad.leaf tree for a Science and Social
Studies book, what would be your opinion of this picture? From tho comments,
about 50% referred to how realistic the picture was, about 20% refernd to colour,
about 14% to the distinctness of the picture, while only about 5% commented on
the size. It was apparent that the pictures in the books should be clear and realistic
in colour and form.

A number of motifs were to be included in the investigation, consequently each
mo if could not be represented by very many nictures. For this mason, one mot
least should be covered by a large number of pictures so that as many methods as
possible of reproducing the motif coul0 be represented_ The motif "bi-oad-leaf tree'
was cho_,en and this sub-test emerect 67 pictures_ A pre-study was devoted to
acquiring the e pictures_

hod of ga1hering information

3.1 Questionnaire for rating prefer nces in pupil activities and pictures

In order to determine pupil and ttcher preferences regarding different ways of
learning, treating and reproducing knowledge in Science and Social Studies, two
questionnaires were constructed, one for pupils and one for teachers.

31 I The content and design of the questionnaire

Experience gained from the preparatory studies carried out, repeated discussions
with experts on junior scitools and my own personal experience from a long teaMng
career were utilized in constructing the questionnaires with the help of which tie
preferences would be rated.

In content the two questionnaires are very similar, although the teacher
questionnaire is more detailed This was because certain questions given to the
teachers were considered less relevant to the pupils. One of the basic points in the
construction of the questionnaire Via$ a list of the pupil activities that, after the
analysis of the curriculum, the books and the discussion with experts, could be
considered in the main to cover all nossible activities in the teaching of Science and

Social Studies. These could be grouped to reprelent different methods of
presentation, trEatment or reproduction, even though certain activities, for example
"reading", represent both the first and the last. Combinations of activities were also

to be included.
Below is an account of the selected activi i

5
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rupil activities prinhlrily in use when the pupils receive information:

"listening"

"looking"
investigating-

Pupil activities primarily representing wa of treating and reproducing information:

. peaking"
Witirlg

-cTeat thn lanwil ww-1:"

Although the above upii activities may be considered to cover what the pupils did
during the lessons, tne work could be organized in different ways with, for example,
the pupils working in groups or individually. In order to cover mote fully the
recommendation in the curriculum on teaching principles and method of working, as
well as the recommendation for co-ordination of subjects, questions were added
which, together with the pupil activities listed above, could cover the more
far-reaching aspects of the curriculum, It should also be possible from die
questionnaire to ascertain the attitude to various study materials used in the teaching
of Science and Social Studies and this is why questions that could give information
on these points were included. In this context particular interest was dovoted to
gathering information by means of the questionnaire on what the books (type text-
book) should be like in order to gain the approval of pupil and teacher. Here, for
instance, are included particulars on the range of the book, page size, size of print,
balance between text and illustration surface plus different types of pupil
assignments. Since the investigation desired also to ascertain preferences concerning
various ways of illustrating the books, the illustration test was designed.

3.1.2 Formulation of the questionnaire

The formulation of the pupil and teacher questionnaires ts on the whole !Ate same,
although there are some differences. Thus, for example, in both cases the vcstions
are largely fixed Le, alternative answers are given. Questions with freely formulated

answers occur in both questionnaires, but are more numerous in the one for the

chers.
Given alternatives are marked by the pupils and teachers from 1 to 5, where 1

is the lowest mark, there being no 0.
Examples of the formulation in the verbal par-I (he. that part which dues not

consist of pictures) of the questionnaires are given below,
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1 he pupils were as1;ed to assess how interesting and enjoyahte they considered
the :Menial ives 10 hc.

-(inel,:an write ufuna what one knows. Ilere are come vays.
Give marks.-

LI Put, for example, figures in circles or squares to show that you
have learnt what the pictures and words mean.

-0 Fill in the missing words,

Li Write in a column about what you have learnt.

Li Write short sentences on what you have learnt,

ri Write :1 short :wconnt of what y o ii have learnt

The corresponding questions for the teachers were formulated as follo

-11Osv 'alw /c in school work do you consider the following activities to he?
Cove marks."

n The pupils put, for example, figures in circles or squares to show
that they have learnt what the pictures or words mean.

O The pupils fill in sentences where words are missing.

U The pupils write up in a column the things they have learnt.

The pupils write short sentences about what they have learnt.

U The pupils write a short account of what they have learnt.

It is seen from the above that the questions are very similar in form and content.
I lowe vet the similarity between formulations can vary from question to quesiion. On

the other hand it is important to note that while the pupils assessed how enjoyable
and interesting they considered the alternatives to be, the teachers assessed how
valuable these were in the school work. Naturally it could have been of value to have
the teachers assess the alternatives from the sante aspect as the pupils, but teachers
to a great extent plan and carry out their work from the viewpoint of how valuable
different activities and materials are tor schoolwork. Consequently it is this aspect
that should primarily be investigated.

The pictures were assessed by the pupils from the viewpoint of the degree to
which they would like to have the picture in their book. The picture was assessed by
the teachers from the point of view of how suitable they considered it to he as an
illustration for the book.

7
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3.1.3 Reliability tests

Only the reliability of the pupils' quescionunire was tested. This was done as follo

Two sections of the questionnaire type-specimens" and amount of tex

were tested on the pupil material in the main investigation by means of the odd-even

method. After correction using the Spearman-Brown formula the coefficient .71 was
obtained for both questions.

Ten pictures, chosen at random, were assessed by 40 pupils pi grade 3 of the

Experimental and Demonstration School attached to the MalmO School of
Education. This took place on two occasions during the spring term ,of 1973 and

with an interval of 10 days. The product-moment comelation for the data from these
two tests was calculated. The coefficient w,i.s .98. The result of the reliability test

shows that, on the points on which the pupil's questionnaire were tested, there was
acceptable reliability. Admittedly the 40 pupils used in the control of pupil

reliabili ty were not chosen in the same way as the pupils in the main survey, but the

evaluation they made can give some idea of the ag-reement in picture assessment
between two groups of assessors on two different occasions. Therefore a

product-moment coefficient was calculated between the result of this group of pupils

on the first occasion and that of the main survey group. The coefficient was .89

indicating that assessments were similar, at least regarding such a short period of

time and such similar pupil groups as was the case here.

3.2 Picture assessment using sen ntic differentials

In the selection of pictures for the picture test the aim was to have represented
within each sub-test a number of variables which, in accordance with the described
preparatory study, could be considered relevant to the illustrating of Science and

Social Studies books. These variables ,:ould not, however, always be offered isolated,

a great extent book illustrations already printed were to be included. However,

if a group of experts also assessed the pictures on a number of semantic differentials,
the so-called Osgood scales, and the pictures that had been assessed according to a
widely varying degree of appreciation by the group studied were compared with
these, then there would be a greater possibility of giving the picture features which

were received with more or less positive appreciation.
There was no ready prepared assessment form suitable for this purpose and so

new one was drafted. An expert group was called upon, consisting of twelve persons

with varying occupations but all with experience of pictures or children. These

experts were asked individually to give the feature on which a picture should be

judged.
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These were hen restric ed to the folio ing variables:

strong colours

distinct

spacious

weak colours

indistinct

compact

small "refined" style coarse style

realistic co/otirc . , . .... . ... unrealistic coloww

realistic shapes unreal ist ic shapes

Thus the final form covered only seven variables. "Size" is not included as
variable in 4 ot the 5 sub-tests could he kept somewhat under control. In the firth
sub-test the surface area of the picture was calculated.

The work of the expert goup and the test form and its reliability are treated in
the next section and the processing of the data resulting from this work is treated in

the section following that.

4. Individuals used in the study

4.1 Pupil and teacher preferences

The pupil group, all of whom were in wade 3, consisted of pupils from 10 classes in

Malmo. On the basis of the various social structures of the schools these pupils were

taken from 6 different schools so that the composition of the group as far as

possible corresponded w the social structure of pupils in Malmb as a whole.

The pupil group providing data for the study consisted of 194 pupils of whom

98 were boys and 96 girls.
An analysis of the school chievements of these pup& based on their marks in

mathematics and Swedish shows that the mean of the pupil group for this variable
expressed in the 5 point scale is 3.20 and deviation 1.06. Using the mean as a
boundary line the pupils were divided into two groups, high and low capacity
respectively.

The teacher group consisted of 50 permanent junior school teachers, every sixth
permanent junior school teacher being chosen from the MalmO Register of Teachers
for the school year 1971-72. There was no non-response in the teacher group.

The fact that only people from Maim., are included in the study naturally
lim its the possibility of rmeralization of the results,

Pupil data were collected between June I and 12, 1972. The time period may
seem to be too concentrated and too late in the term, but these circumstances have

the advantages, among others, that the pupils could assess the presentation of the

9
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teaching for a whole year and also that the result to a certain extent can be
gencr:dized to cover grade 4. Concentration to approximately two school weeks
meant that instructions could be remembered more easily between test occasions. A
total o five hours divided into two occasions was used in each class.

Since tt could be assumed that a concrete picture material would be easier to
Judge, the first experiment began with the assessment of some picture series. after
which the text and picture area were judged. There was subsequently a considerable
hreak. 20 45 minute:1, and then work assignments and working methods were
treated. The first test concluded with 2 -3 series of pictures. The second test dealt
only with pictures. For the pupils the questionnaire consisted of 3 questions with
open answers, 86 alternatives and 129 pictures to assess.

The teacher data were collected by the study group workng with the quest ions
tor about 4 hours.

4.2 Ex )ert opinion o the pictures

Farlier a description has been given of the drafting of a special assessment form for
he analysis of pictures in the illmiration test using semantic differentials. Vth the

aid of this form consisting of seven variables, data were collected during the aut mn
term of 1973 as follows.

Five persons judged the 129 pictures that both the pupils and teachers had
assessed. The group represented five categories of people interested in children of
the age in question: a representative from a Parent-Teacher Association, a

representative from a publisher's, a teacher in Picturt. and Design a junior school
teacher and a final term student teacher.

The work with the pictures took 6 hours, divided into 4 working periods.
The group worked independently and judged all pictures on one variable before

, one was trcatcd. As is shown by the following example, the scale comprised 7
grades where each point of the scale was marked with a figure, only the neutral
point and th,2 outer points have been given a verbal descriptim

Example I Variable: distinct indistinct

176 1 0



Estimation of reliability by analysiso variance (Winer, 1962, ch. 4) for the total
marks of the 5 assessors, gives the following values for ihe different picture
properties:

strong colours - Weak colours

distinct - indistinct

light - dark

spacious - compact

small "refined- style - coarse style

realistic colours - unrealistic colours

realistic shapes - unrealistic shapes

.91

.81

.90

.84

.75

.91

.92

From these values the reliability of the assessment form can be considered
satisfactory.

5. Processing -_ ethods

5.1 Pupil and teacher preferences

The calculations made are illustrated by means of the following examples from a

lags:- table.

Example II

PUPIL TEACHER

F ratio,.
omega squared .

F ratio,
';A muared

and
ra 13 and

rupd activity 0 contrast
analyses

..
contrast

Speaking:
al Answering the teacher's que1ioflt 4.07 I F ratio 9.64' 3,78 2 F ratio 5,89'

bl Relating 3 73 2 m270.032 4,16 1 c07:0,059

ci Acting wnh a friend .55 3 a b c 3.65 3 b a _c

al Discussing with a few friends
bl Discussing with the teacher and

the whole class
c/ Discussion with people other

than the teacher

3.66

_ ,_

3.18

2

1

3

F ratio SJA°

r,d213.047

be c

3.39

4.10

3,16

2

1

3

F ratio 33.1 7'

c42:0,176

h a c

The differences between alternative answers - which in the above example
happen to be three - have been examined with the help of a simple analysis of
variance based on the total result. Therefore after the mean value and the grade, the
table gives the F ratio, co2 and contrasts, the latter in case the alternative answers
should exceed two. The principle of marking contrasts is explained by means of the
following example:
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b e all three alternatives differ significantly from cach other

b_c a differs from h and c the latter do not di fier from one another

a b c a and b differ from c but not from each other

abc b does not differ from a or c, but a from c
. .

b c . sigmticant contrasts

If the alternatives are numerous the notation becom s rather complicated. The
contrast results are then expressed as matrices. The alternatives, as in example 2, are
placed in ranking order and those that do not differ si:.Alicantly are joined by a
line as shown below

d t

a

b g

The criterion for the differences between alternatives to be included in the

discussion is that the F ratio should be significant at the 5°_, level and co2 at least
.05. It was considered that this percentage stands for an effect which should not be
disregarded.

A two-way analysis of variance was used to investigate whether the division of
the alternative answer into sub-divisions differed within the pupil and teacher
groups. Since no important differences between the sample sub-divisions were
indicated, the results of this test are not discussed.

5.2 Semantic differentials

A mean of the values given by the expert opinions to the variables in the form w as
calculated. These values have been used to describe all the pictures in certain
sub-tests and to describe those pictures that were received with particularly positive
or negative reactions (diagrams I and li). The values for the most attractive pictures
were compared with the values for the least attractive pictures in the sub-tests. The
mean values for the 5 Ca most attractive pictures were compared with those for the
50% given the least positive reception. The differences have been calculated for
significance.

Product-moment correlations between the pupil ratings and the teacher ratings
on the one hand and the seven picture features on the other have been calculated.

The verbal description included in the assessment table for the scale 3, 2, 1, 0,
-I, -2, -3, was not given at the time of assessment but has been added later.
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6. Result

The account of the re ults is grouped into three areas: planning, work method and
study material. When discussing pupil activity the reader is referred to Table I.

6.1 Planning

6.1.1 Cordjnation of Science and Social Studies and Swedish

The pupils are clearly positive to "reading" during Science and Social Studies lessons
and teachers consider this act y derinitely suitable. Of the different types of

writing activity tested it is only "write a short account" which meets with any
particularly positive reaction from the pupils while the others are found among the
25% least attractive occupations. The teachers consider these activities more suitable
than the pupils consider them enjoyable,

Co-ordination of the subjects includes the activities connected with "speaking".
When in the test the pupils can freely formulate how they would best like to sholy
what they know, more than One in two mark this category. Narrate and dramatize
figure prominently in the a nswers.

The pupils also show interest in these activities when marking the alternative
answers and the teachers show clearly that they think it appropriate for the pupils to
give oral accounts in lessons. It is interesting in this context to see how the pupils
experience listening to their classmates. 'The investigation showed that this is not a
highly estimated activity. This is naturally puzzling as from the result one can
assume that the pupils often present subjects orally to each other, since training in
expressing and advancing one's opinions must play an important part in the schools
of a democratic society. However, the pupils should also have a positive attitude to
listening to others and here obviously measures are needed to increase motivation.
Enabling the pupils to use material aids when narrating in order to give a better
presentation may be one way of increasing the interest of the listeners. Anot her way
is to activate listening by giving the listener simple tasks. Exchange of experience
and information between pupils could also be made more interesting for the
majority if the procedure was carried out in small groups where everyone would
have a greater opportunity to speak.

The teachers place "listening to classmate a shared 36th position in the
grading of the total 51 activities. Thus they also are reserved on this point, but the
pupils far more so.

1 4
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Table I. Alternatives regarding the teicliing of Science and Social Studies listed in
order of pupil preference

A MARkO 00V14
eak _I I hobo

gn io the nacho J.
Draw and paint 4.43 444 2 14

Look at an objtot ho r old d
name* It mash 4.39 A 65 3 f

Look it a Model and coming 4.36 4.29 4 6
See s filan or Whoh 4_34 4 24 5 ir
Look h colour shift or weO &Ws 4.16 425 6.5

Road In *lame and Stieiii StiA1n6 book 616 414 oS 13

OUldren allowed to cheerily trek% Orly
thbak hiltmling 4,17 346 5 34

You know 16466i group work is- Mackin
then works in troop, ... 447 3.6) 9.5

Arnett Ibt teacher's qufflinni 4.07 3.74 9.5 24.5

1646 about and len niM ea 16IbleCt 3.07 Ise I I 34

/46h6 6 roodel
wheo you ue mina to kern potful hind new

-has tba whole Ohm
gh goer

3.93

197

3.63

4.27

I 7

13 7
You raphintenl 190 373 14 21

You and a couple or Lnr-
together 346 4.02 15 19

Watch tolernion (6 01664 315 3 24 16 23

1314,464mitb the teacher and 1 310 420 17 115

Vete a thort McKim or wow 310 4.24 IS 10

mutt *boor totnethins 3.73 416 20 11.5

Look at pkturca to bC266 3.73 3.75 70 26
9iv004 461611 rape ea) play II 0*00 3.73 3,36 ZO 35

Loot at afi 646461 (M t

hooker *Amino it 3.70 7.05 n 46
LOolt at gide**, wall chant ebb,' thy

lumbar. sou end your pleabnOtba lada
about Mon 167 4.31 23 44

Omni wOri only a La* clauntalat 366 3 19 24 40
Red horn another book 365 4 06 741 17

Look at a Mehl whilla IOC thelht
66.6min60

OnOtelf by : 66146 1614 0

111 . and thinkink Ike hal Got
tot 0661i6lt 363 310 =7 46

Tilt heart and ph y sornatbIne Intereatifte
already Worded on a Opt 3.4i 4,00 28 20

All 61014446 In Ihn chit do the *kyle WO
and al nauch ea they bare limO roc 3.59 3_23 29 4 43

Wucb while thatnether exert06100h 339 3.
7410 ghoul and *bow an obract 155 4.30 31

MI 10661M16111k 6 Loch! 3.55 363 32 20.5

Look at colour didu and Who to *Inwood
tabu on a topaehorder 3.31 3.71 33 20

Putt 3.40 329 34 it
Talk about end thOor o (46441 or 40 Objeat 3.40 317 35

Only look el Iho Ara io hahty 3.36 3.45 Jo
Look al velum while the thehay, you

younalf 464 616:6161601484 744
8414444 them Okla to wah dhoti* 3./4 301 1

LAI% 44, flpues 01C1111 brkft4
*how you have harm what the pioluon
Mean 39

Ono tan Loam by being told 4444mbing
by Kowa* ebb rind rah thoklok troa
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6.1.2 Combination Science and Sochi: Studies and manual Ivitie

In the grading of the various activities drawing and painting" was placed second in

competition with 50 other activities. At the same time the relatively modest

representation Oven manual activities when the pupils freely formulate their wishes

may indicate that the pupils do not consider these activities primarily as a means of
receiving and reproducing knowledge, but more as a relaxation. It is true that the

teachers state definitely that they consider "drawing and painting" to lie r.i.table
activities, but their evaluation is lower am the pupils'. This also applies to the other
alternatives representing manual activities.

6.1.3 The division of material between basic course and supplementary course

The division of material into basic course and supplemen ary course has several
advantages, but the aim is above all to satisfy the individual pupil's interest. It :s of
great importance in personality development that a pupil with more limited
resources is not exposed to such difficulties or such frequent failure that this gives

rise to a lack of self-confidence or low school motivation. Just as important is that
the pupil with greater resources has the feeling that a real effort lies behind his
results. The importance of dividing the task in P tactful way is made very clear in the
results of the investigation. The alternative placed lowest of the 51 alternatives
representing pupil activity was "Some children do easier questions and some harder
ones". The teachers consider, presumably for the reasons given above, this method
so suitable that it is placed in the top 25% and consequently the difference between

what the pupils .!xperience as positive and what the teachers consider suitable is very

marked.

6.2 Work methods in Science and Social Studies

6.2.1 Motivation

By studying ceriain values for the assessed pupil actIvities, we can gauge how
motivated the pupils are to participate in the teaching of Science and Social Studies.
Of the 51 activities assessed, expressed in the 5 point scale used, 25% received
almost 4 marks (3.92) or higher. Half had 3.65 or higher, only 25% had marks lower
than 3.34. From this wc can draw the conclusion that Science and Social Studies is a
popular subject.
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Activity

Different activity levels in the present investigation are rssessed so that, for example,

in the study of "reality" and "model" the pupil chooses between looking, the

teacher examining, and the pupil examining the object.
It is of interest to note that of the more than 50 pupil a tivities assessed, the

o activities which both assume high activity in the pupil and also stimulate his

curiosity, narnely"Look at an object (in reality) and examine it oneselr and "Look

at a model and examine it oneself ' came in 3rd and 4th place respectively. To

induce curiosity in the pupils and to give them the opportunity under active forms

of satisfying curiosity is in Science and Social Studies as in many other subjects "the

royal road to a successful result". The teachers placed the above pupil activities in

1st and 6th place respectively.

6.2.3 Concreteness

The results of the investigation described here, make it clear that studies of the

actual object and studies of a model, if combined with the pupil examining the

object, are very popular activities. They were placed 3vd and 4th respectively when

compared with the other activities. The alternatives " reality" and model", used

without the inclusion of "examine" in the wording, differ in that reality is more

appreciated as demonstration material than models. These alternatives are placed

36th and 47th respectively of the 5 I activities. When curiosity and activity factors

are reduced to this level then the difference in concreteness is apparent.

If "Look at pictures" is compared with "Look at a model" and Look at the

object in reality" the following is evident: "Look at colour slides or wall charts" is

an appreciated pupil activity. This alternative was placed 6th v/ith marks 4.16.

"Only look at the object in reality" and "Only look at a model of the object" Came

36th and 47th with the marks 3.38 and 2.97 respectively, i.e. considerably lower.

One must, however, reckon with the itstricting adverb only" having made these

two alternatives less attractive, added to the fact that they were presented to the

pupils together with the alternatives enabling them " to examine" the object in

reality or in model. " Look at colour slides or wall chans" was presented together

with "Look at pictures in books". Nevertheless it is rather remarkable that"Lookat

colour slides or wall charts" is placed so high. The use of a high degree of

concreteness, such as reality in preference to pictures, has for a long time been
considered a good pedagogic rule, and if the curiosity of the pupils is stimulated by

letting them examine the real thing or a model then this rule is supported in the
results reported here. On the other hand the investigation gives a less distinct picture

regarding only seeing the real thing, a model or a picture. One should in addition to
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the factor discussed above, which shows certain weaknesses in the presentation of
the alternatives, also observe that picture study correctly carried out can awaken
curiosity. Perhaps the pupils studied have been presented with pictures and wall
charts in this way. A factor which may have acted in favour of slides is that the
softer lighting in the classroom when slides are shown has had the effect of
contrasting the picture effectively against the background. The size and colour of
the slide pictures may also have acted in their favour. This "contrast" factor seldom
occurs in demonstrations of "the real thing" or "a model".

Concrete teaching in general subjects can be given to the pupils by means of a
lively presentation in speech and writing". (Curriculum for comprehensive schools,
1969).

The pupil activity given the highest marks by the pupils was "Listen to the
teacher", the marks were 4.57. However, one should probably not assume that this
means that the pupils are assessing a teacher without aids, as such material often
suppiments the teacher's oral presentation. Here moreover another important pupil
requirement besides that of concretion is satisfied: the necessity for contact.
Another alternative assessed that also represented opportunities for contact with the
teacher is "Answer the teacher's questions" which with its 4.07 marks had a shared
9th place and was clearly given a positive reception.

It is particularly important to note that establishing contact with the teacher is
put so high in a stage of school development when aids of different kinds occupy
such a prominent position.

Levie (1973) states in a general study of research on pictures that children have
difficulty in transforming pictorial information into verbal terms. Is it the help that
the teacher's oral presentation gives that is a contributory factor to the pupil's
positive reaction to listening to their teachers? Teachers should be well-qualified for
doing this in a satisfactory way, probably greater than ready prepared films etc as
thew cannot be adapted in the same way to the different groups of pupils using
them.

The attitude of teachers in the questions discussed here does not differ greatly
from that of the pupils, with the exception of the last-mentione1 alternative where
teachers are less positive. A more detailed discussion on study material is given in a
later section.

6.2.4 Individualization

As has already been stated in the section dealing with the division of material into
basic and supplementary courses, the pupils placed the alternative " Some children
arc given easier tasks and some more difficult ones" lowest on the order scale by
giving it 2.52 marks. However, teachers, by 1;iving it 4.21 marks, show that they
consider this to be a suitable method of dividing assignments. Another alternative
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which Aimed at giving information on attitudes to different individualizing forms
was -Children are allowed to choose the tasks they consider interesting-. Ilere the
children Ove 4,12 marks and teachers 3.46, On a third alternative pupils and
teachers were more in agreement: "All children are given the same tasks and are

allowed to do as much as they have time for". Marks here were 3.59 for the pupils
and 3.23 for the teachers.

It is clear that with such different and such pronounced preferences occurring
in connection with the two first altetaatives, there is a risk that pupils are offered
the supplementary course tasks in such a way as to make them uninteresting.
Probably, however, the desire of the pupils to choose tasks that interest them could
be satisfied, and in the majority of cases the risk of failure kept relatively small, by
the teacher's giving them assignments that were apparently very similar but which
had different levels of difficulty. If the teacher is not able to interest the pupil in the
task with the most suitable degree of difficulty, another very effective form of
individualization remains: adjusting the amount of assistance given by the teacher.
This method is probably a reality in many classes. There is still the risk that the
pupil despite this feels that he has not achieved a satisfactory result on the task. But
with all respect to the negative consequences a failure ean in itself have for
self-confidence, it is the reaction of the surroundings to the failure that largely
determines how being unable to cope with a task is experienced. Knowing one's
limitations ean be an advantage as long as one also has the feeling that there are
other areas one commands. The pupils shouiu here be trained to accept that
"everyone has the right to fail".

6.2.5 Co-ope ation

Listening to their classmates was something the pupils in this investigation did not
find an attractive activity (2,72 marks). On the other hand, when the co-operation
with classmates takes the form of group work, they are clearly positive in their

attitude with marks 4.07 and 9th place. Considering that reproducing information
often consists precisely of the pupils' listening to their classmates, there is reason to
ask the following questions: Are the stimulation and group work periods so popular
that the possible lower popularity of relating results is not apparent? When pupils
report to each other after completing their group work do they have so many aids,
such as pictures, that listening becomes more exciting? On the basis of this
investigation the questions are impossible to answer.

Teachers are, with 3.62 marks awarded to "group work", rather more reserved
toward this work form. One can perhaps trace in this reservation the knowledge that
pupils do not always listen so attentively to one another and thus really learn what is
most essential about the work of the other groups. There are perhaps at this stage
grounds for differentiating between the function of group work as an instrument in
teaching the pupils coe3peration and its function as an imparter of knowledge. In the
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junior stage, acco:ding to the results of the investigation, group work clearly more
than adequately fulfills its function in affording the pupils an opportunity for
stimulating work. If the teachers possibly feel that the imparting of knowledge is not
satisfied equally well, this can be taken into consideration in the choice of material
treated in group work Thus, for example, basic knowiedge, particularly before
pupils are trained in thit, form, can be given in another way.

6.2.6 Structunizatlon and evaluation

Approximately every lOth pupil in the freely formulated wishes expressed a desire
in one form or another to consolidate their knowledge. The desire was usually
expressed as to" swot", " have tests-. In the present day school there is perhaps a
tendency to underestimate the pupils' need to give their knowledge a more
consolidated form.

Lindsten (1969) found that the pupils were eager to learn more about distant
eras and places. Questions concerning the origins of life on this planet seemed also to
be of great significance for the pupils interviewed (s 97-98). This could be more than
curiosity, an expression of a need for order and logic in the milieu in which they
live; and if this is true, can the interest for "swotting", and having "tests- in the
present investigation be an expression of this same need?

6.3 Study material

6.3.1 Audiovisual 'ids

Of the teadiang material already assessed in the investigation," reality"," model", to
a certain extent picture" and " spoken word" have been discussed. "The printed
word-, which in this investigation is represented by the Science and Social Studies
book, is discussed later, while " sound" and certain combinations of picture and
sound are treated now.

Learning through "Listening to the radio or tape-recorder" was placed 41st by
the pupils when compared with the other pupil activities. The corresponding
position was 39th for the teachers. Thus this activity was placed lower than most
other activities.

" Look at colour slides and listen to someone talking on the tape-recorder- was
placed 33rd by the pupils and 28th by the teachers, i.e., the pupils are somewhat
more positive to listening to the tape-recorder in combination with colour slides.
However, they are more positive to " See a film in school" which the pupils placed
5th and the teachers a shared lOth, whAe "Watch television in school- was placed
16th and 23rd respectively.
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Thus looking at a film was plainly more appreciated by Ow pupils. In the
of the teachers the difference between film and television was not significant.
Conceivable reasons for this difference in appreciation can be that schools generally
do not have colour television, whereas films often are in colour, that film pictures
can easily be made larger than a television picture, and that the teacher can choose
the time the film i$ shown and thus make more direct use of it in the teaching.

6,3.2 Science and Social Studies book

The area of application, content and text of the Science and Social Studies book

The teachers were asked to judge the range of application of the book. It was clearly
evident that they considered the following ways of using the book were the most
suitable: "The book as a basis for conversations about the illustrations and "The
book as a basis for the pupils' independent assignments".

The attitude as to whether the subject matter of the book should be divided
into one or more books is that the pupils and teachers on tLL whole would just as
soon have one book covering the whole year's subject matter as they would subject
matter divided into two books, that is, a book for each term. On the other hand
interest for material divided into a number of puts was cooler.

The teachers prefer the pages to be A4 format (210 mm x 297 while the

pupils prefer A5 format (148 mm x 210 mm).
Regarding the distribution between text and picture surface the result shows

that a book consisting only of pictures was not approved nor one consisting only of
text. The differences were small between" half pictures and half text" and" slightly
more . and" slightly less pictures than text.

A measurement of "picture density- of a book is the number of words per sq.
cr1, picture surface. From the evaluation by the teachers a figure can be calculated
which, with slight deviations, is 1.2 words per sq. cm. picture surface.

If one is to satisfy the demands of pupils as well as teachers then the text
should be produced with" letter size" and" line spacing" of at least 14/16 or 14/18.
These alternatives were approved of by both groups investigated whereas this was

not so with the smaller print. Larger print was not tested.
The attitude to the amount of text to be read in a Science and Social Studies

lesson was investigated. Different sections of an A5 page with text covering 170 sq.

cm. and printed in type size 14/16 were assessed. The pupils were positive to reading
"a whole page" and up to more than 2 whole pages" while they gave the textual
quantities 3/4 page or less far lower marks. The teachers consider that 3/4 to 1 1/4
pages to be the most suitable amount of text.
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The assignments given in the Science and Social Studies book

The type of tasks which the analysis of Science and Social Studies books showed to
be most usual were reading and writing assignments characterized by a lack of

creativity, namely, marking-, "enumerating", "one-word answers", " finish the
sentence- and "reading aloud". The alternatives representing such assignments in the
investigation are given a very cool reception by both pupils and teachers. The pupils
gave them such low marks that they were all placed in the 25% least appreciated
pupil activities.

"Dramatization, free oral and written description, freely formulated sentences"
was received as follows: both pupils and teachers were quite positive to the alternatives

representing these. The exception was the alternative representing" freely formula-
ted sentence". The pupils received this very coldly whereas the teachers were more
positive.

The assessment of the questions of type "information from other sources than
Science and Social Studies book, for example, other literature and studies of real life
outside school", gave the result that the pupils to a greater extent than the teachers
are opposed to reading other literature and that both groups were rather guarded

against listening to or discussing with people other than teachers. If studies in real
life are associated with the pupils themselves being involved in examining the object
then they, as well as the teachers, are very positive to this alternative.

Drawing and painting- is assessed very highly by the pupils and even the
teachers are quite positive to this. On the other hand" pasting" is not as popular.

Pictures in the Science and Social Studies book

Size

The attitude of the group studied to the size of the illustratIons is made clear in th
following:

When marks were set for the different sizes of pictures and these_were shown
on AS pages, then the teachers definitely preferred 1/2 page pictures while the

pupih did not differentiate between 1/2 page and 3/4 page pictures. Also when the
teachers themselves later allotted picture surface on A4 format page, it was apparent
that 1/2 page pictures were the most popular picture size. This is also the case when
1/4 and 1/8 pictures are compared with a picture corresponding to half the page
surface. Further this sub-study shows that nearly all of the teachers used more than
one size of picture and that they all illustrated the first page of an area of
application, usually with a whole or 3/4 page picture.

The illustration test, which covered 129 pictures divided in b-tests, gives

the following information on the size of the pictures: In the sub-test covering 67
pictures," broad-leaf tree", the rank correlation was calculated etween the suiface
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areas and the marks. It was found that the correlations coefficients were about .50

for the pupil and .62 for the teachers. A house I 2 cm x 7,5 cm was also assessed in

the scale 3;2 and 3:1. The picture in scale 3:2 did not receive significantly lower
marks hy pupils or teachers, as did the picture in scale 3:1. A subject with a number

of right angles and straight lines in the above size seemed to bear a reduction by a
third without obviously losing in attractiveness, On the other hand, when a cat of
about the same size was reduced by a third it was given significantly lower marks by
the teachers. The result from the picture series "the great tit- showed, however, that
a small, realistic colour drawing is assessed almost as highly as, for example, a

realistic drawing in black and white with 3 times as large a head measurement.
However the teachers are also here reserved respecting the smaller-picture.

All the teachers also state that size plays a certain or important part in pictures

giving information as well as in pictures used for stimulation.

Colour

Regarding the pupils' and teachers' attitudes to the colour of the picture the
investigation primarily found that a picture ought to have colour. This is evident, for

example, from the fact that approx. 1/3 of the pupils who gave freely formulated

wishes, stated precisely this demand. When a colour photograph of a house is

compared with the same photograph in black and white, both the pupils and the

teachers preferred the colour photograph. The same was true for two different
versions of the drawn house executed in black and white with a corresponding
picture in colour. A colour photograph of a great tit was more highly assessed than

the corresponding black and white photograph. Only for the subject " cat with

kitten" was it unimportant for both the investigation groups whether it was a
photograph or drawing, in colour or not. Possibly this can be explained by the fact

that cats very often have black-grey-white fur.
Of the pupils who gave freely formulated wishes, approx. 17% considered that

the pictures should be" colourful", have "clear, bright colours-or something similar.
A comparison of the significance of the main features of the pictures tested by

means of semantic differentials admittedly show that colour strength to a certain

extent meets with a positive reception, but this applies to a greater degree to another

feature of the colours. It becomes evident that in half of the cases tested, those

pictures most highly assessed had significantly more realistic colours than the less

positively received ones and that in 60% of the tests carried out significant positive
relations were found between this property and the pupil-teacher marks. Pupils and

teachers were agreed upon this.
If one is to satisfy both the teachers' and the pupils' wishes regarding colour

variable one should (1) present the picture in colour, (2) use realistic colours, and

(3) see that objects which in reality have strong, bright colours also are given them in

the picture.

189



The teachers consider that colour plays a more important part in pictures used
stimulation than in those used for information.

Distinctness

The investigation showed tht the pictures to which the pupils and teachers gave the
higher marks were in 55% of the cases tested significantly more distinct than those
given lower marks. Significant positive relations between distinctness and pupil-
teacher marks were found in 40% of the tests carried out. About half of the
significant cases belong to either one or the other half of the gmup of individuals
studied and consequently the demand that the picture should be distinct is

obviously a common one. All the teachers consider that the distinctness of the
picture plays an important part for information pictures, while this feature is
considered much less important for stimulation pictures.

Small "refined style

Another variable which showed significant positive relations in connection with
pupil-teacher marks is thy small "refined" style. These occur in 40% of the tested
cases of which 3/4 came from the teachers. When comparison was made between
more or less attractive pictures, significances are found in 15% whereof 2/3 are
found among the teachers. The result can be interpreted thus: this quality is given
importance by both survey groups, but mostly by the teachers.

"Child inspired technique

The idea that pictures done in children's special picture building technique are
appreciated by pupils of this age gains no support in the present investigation. For of
the 3 picture series where so-called " child-inspired" pictures are found, in no case
was one placed lust, but indeed in one case it was placed last. Of the other two cases

the "child-inspired" picture was placed among the 50% least appreciated pictures
and in one case as number 3 out of 7. The result for the teachers was on the whole
the same, with slightly better placing of the pictures.

It is possible that younger children have another attitude to "
pictures-, but for the age group concerned here, it is of great importance that the
form is realistic and lifelike as emerges from the following.

Realism in form

Nothing differed so often in significance tests between appreciated and less
appreciated pictures as realism. In no less than 85% of the cases tested the more
highly assessed pictures have been considered by the assessors to be realistic to a
significantly higher degree. Positive relations between this feature and pupil-teacher
marks are found in 90% of the cases. Pupils and teachers were also agreed that this
feature was of the greatest importance.
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The pictures chosen to represent a simplified/stylized presentation technique
were in every case plactd by the pupils among the 50% least appreciated pictures.

The teachers' estimate was nearly as low.
Practically all the teachers consider that realism plays an important par

information pictures while this feature is less important for stimulation pictures.

Pho ograph contra drawing/painting

The high assessment which the feature " realism" is given probably can partly
account for why the investigation groups are also positive towards photographs.

To a direct question whether they would like photographs or drawings in the
book 2 pupils out of 3 answer that they would like photographs. In the freely
formulated demands, about 10% of the pupils who have given an answer mention
that they want photographs, 7% want drawing/paintings and about 1% give both

methods of presentation. In the freely formulated wishes close to 40% of the
teachers say they want photographs.

The picture series designed specifically to compare photographs and drawings
comprised four pictures, consisting of one colour and one black and white
photograph plus a drawing in colour and one in black and white. The latter two had
been done from the photograph. The colour photograph received from both pupils

and teachers considerably higher marks than the colour drawing and the black and

white photograph was preferred to the black and white drawing. On the other hari
the difference between the black and white photograph and the colour drawing was

not significant.
However, in the two picture series the great tit" and "cat , the realistic colour

drawing bears up well Pr] comparison with the colour photograph. Neither the
teachers nor the pupils give marks that significantly differentiate between these
different types of pictures. These drawings are considered in both cases by the

assessors to be very life-like in form, very distinct and executed in a rather small
"refined" style. The great tit was assessed as very realistic while the cat was
considered to have quite realistic colours. When choosing pictures for a specific area

of application, both pupils and teachers chose almost without exception photo-

graphs despite the fact that the majority of these were black and white. However as
these photographs were considerably larger than the corresponding drawing/painting

no far-reaching conclusions should be drawn from this result.

Illus ration of course of events

The results show that a course of events described in a series of pictures s highly
assessed and this applies to draw ngs as well as colour photographs.
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Conclusion

If one is to satisfy the wishes of both teachers and pupils when illust ating a Science
and Social Studies book, then one should have large, clear pictures, where the subject
is presented realistically, both in colour and form. The majority should be
photographs, but distinct, realistic drawings/paintings in colour can to a certain
extent be an alternative. Courses of events can advantageously be described in a
series of pictures.

6,4 Final comments

The result of the present investigation gives the firm impression that teachers and
pupils to a great extent are agreed on their assessments, in that what the pupils find
attractive and interesting, the teachers also frequently find suitable for use in
teaching. However, there are also examples where activities the teachers consider
suitable are given a cool reception by the pupils. Teachers and pupils put the
pictures in a somewhat similar order of preference, but the teachers most often give
he pictures lower marks than the pupils do.
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